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Claims: 

1. Microorganism, characterized by the presence of a DNA sequence encoding a 
functional chaperone of a psychrophilic bacterium. 

2. Microorganism according to claim 1, characterized in the DNA sequence encoding a 
functional chaperonin of a psychrophilic bacterium. 

3. Microorganism according to claim 1, characterized in the DNA sequence encoding the 
chaperonin Cpn60 and/or Cpn 10 (SEQ ID No 1 and/or 2) of Oleispira antarctica. 

4. Microorganism according to claim 1, characterized in the DNA sequence encoding a 
functional homolog of the chaperonin Cpn£0 and/or CpnlO of Oleispira antarctica 
(Seq ID Nr. 1 and/or 2) from a psychrophilic bacterium. 

5. Microorganism according to claim 4, characterized in that the psychrophilic bacterium 
is selected from the group consisting of Moraxella, and Alteromonas haloplanktis. 

6. Microorganism according to claim 1, characterized in the DNA sequence encoding a 
functional mutant of the chaperonin Cpn60 and/or Cpn 10 (Seq ID No 1 and/or 2) of 
Oleispira antarctica. 

7. Microorganism according to claim 1, characterized in the DNA sequence encoding the 
stabilized single ring mutant chaperonin Glu461 Ala/Ser463Ala/Val464Ala of Cpn60 
(Seq ID No 11) or the mutant chaperonin Lys468Thr/Ser471Gly and/or Cpn 10. 

8. Microorganism according to one of the preceding claims, which is selected among 
animal cell lines, plant cell lines, gram-positive or gram-negative bacteria, fungi and 
yeasts. 

9. Microorganism according to one of the preceding claims, characterized in that the 
heterologous protein has enzymatic activity or hormonal activity in its native 
conformation. 

10. Microorganism according to one of the preceding claims, characterized in that the 
DNA sequence encoding a functional chaperone is located chromosomally, extra- 
chromosomally, or mitochondrially, or in chloroplasts of plants. 

1 1 . Process for producing a protein by heterologous expression in a host microorganism 
containing a gene sequence encoding the heterologous protein, characterized in that a 
microorganism according to one of the preceding claims is used. 

12. Process according to claim 11, characterized in that the host organism is cultivated at a 
temperature below 25 °C, preferably 4 to 15 °C. 
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13. Process according to claim 11 or 12, characterized in that the heterologous protein is 
selected from the group consisting of mammalian proteins, psychrophilic mammalian 
or bacterial proteins, mesophilic bacterial, fungal or yeast proteins, and mutant or 
fusion variants thereof. 

14. Process for changing the conformation of denatured proteins into their native and/or 
active conformation, characterized by the step of contacting the denatured protein with 
a functional chaperone of a psychrophilic bacterium. 

15. Process according to claim 14, characterized in that the chaperone is the chaperonin 
Cpn60 and/or Cpn 10 (Seq ID No 1 and/or 2) of Oleispira antarctica in presence of at 
least one nucleotide, preferably adenosine triphosphate. 

16. Process according to claim 11, characterized in that the chaperone is a functional 
homolog of the chaperonin Cpn60 and/or Cpn 10 (Seq ED No 1 and/or 2) from a 
psychrophilic bacterium or a functional mutant of the chaperonin Cpn60 and/or Cpn 
1 0 (Seq ID No 1 and/or 2) of Oleispira antarctica. 

17. Process according to one of claims 11 to 16, characterized in that the contacting is 
performed extracellularly or in vitro. 

18. Process according to claim 17, characterized in that the contacting uses at least one 
immobilized chaperone. 

19. Plant, characterized in that it can grow at lower ambient temperatures due to the 
presence of a DNA sequence encoding a cold-active functional chaperone of a 
psychrophilic bacterium or plant. 

20. Plant according to claim 19, characterized in the DNA sequence encoding a functional 
chaperonin selected from the group consisting of Cpn60 and/or Cpn 10 (SEQ ID No 1 
and/or 2) of Oleispira antarctica, a functional homolog thereof, and the stabilized 
single ring mutant chaperonin Glu461 Ala/Ser463Ala/Val464Ala of Cpn60 (Seq ID No 
11). 
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Figure 1; 

Amino acid sequences of Cpn60 and CpnlO: 

SEP ID No 1: CpnlO (encoded by nucleotides pos. 458-751 of Figure 2Y. 

MKIRPLHDmVVRRKEEETATAGGIILPGAAAEKPNQGVVISVGTGRrLDNGSVQALA 
VNEGDVWFGKYSGQNTIDIDGEELLILNESDIYGVLEA 

SEP ID No 2: Cpn60 (encoded bv nucleotides pos. 800-2446 of Figure 2Y. 
MAAKDVLFGDSARAKMLVGVNILAD 

AREffiLKDKFENMGAQMV^VASQANDQAGDGTTTATVLAQAnSEGLKSVAAG]\W 

PMDLKR.GIDKATAAVVAAIKEQAQPCLDTKAIAQVGTISANAIDETV 

GKEGVIWEEGKGLEDELDVVEIGMQFDRGYLSPYFINNQEKMTVEMENPLIELVDKK 

IDNLQELLPILENVAKSGPvPLLWAEDVEGQALATLVVNNLRGTFKVAAV 

PJtKAMLQDLAILTGGQVISEELGMSLETA^ 

VNTOVDQrRAEffiSSTSDYDIEKLQERVAKXAGGVA 

D ALHATRAA VEEGVV AGGGV ALERAL S S VTWGDNED QNVGI AL ALRAME APIRQI 
AGNAGAEGSVVVDKVKSGTGSFGFNASTGEYGDM1AMGILDPAKVTRSSLQAAASI 
AGLMITTEAMVADAPVEEGAGGMPDMGGMGGMGGMPGMM 

Figure 2: 

SEP ID No 3: DNA coding for Cpn60 and CpnlO: 

CpnlO, pos. 458-751 
Cpn60, pos. 800-2446 

atcaaaaaatgcagcaaggacagattcctgcccaagaattagcagaaggtttctt^^ 
gttttgtcactgatgcgctgggttttacattactcgta 

gcatgatgactgcaagcagctttcaagcgacgggtagttttcaggaaggctcgtttaaagatgtacattcgcacactgactcgcaaagca 
gtcatgaaaaaatcacaattgaaggcgaatataccaaagacgataagtaggtattttttcggctagccgttgaaatccto 
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cgataaattaaccatctatttttcacagaggcaattta^ 

aaatgaaaatccgtccattacatgatcgtattgtt^ 

gggcgctgcggcagaaaaaccaaatcaaggt^gttatcte 

ggttaacgaaggcgatgttgtcgtttttggtaaatactcaggtcaaaatactato^ 

aagtgalatctocggcgttttagaagcttaa^ 

tattatttggtgalagcgcacgcgcaaaaatgttggtaggtgtaaacatttlagccgacg 

aggtcgtaacgttgttotagaaaaatcatttgg^ 

aattcgaaaacatgggcgcacagatggttaaggaagttgcttcto^ 

gtactagcacaggcgattatcagcgaaggcttgaaatctgttgcggctggcatgaatccaatggatctt^ 

cggctgctgttgttgc^gccattaaagaacaagcteagccttgcttggatacaaaagcaatc^ 

ccgatgaaacggttggtcgtttaattgctgaagcgalggaaaaagtcggtaaagaaggtgtgato 

gaagacgagcttgatgttgtagaaggcatgcagttcgatcgc^^ 

gaaatggaaaatccattaattctattggttgataagaaaatlg^ 

cgtccattattgatcgttgctgaagatgttgaag^ 

agcggttaaagcc^ctggtmggcgatcgtcgtaaagcgatgttgcaagatcttgccatc^ 

ctagggatgtetttagaaactgcggatccttctta^ 

tggcgcaggtactgaagcaagcgttaatactcgtgt^^ 

gttacaagaacgcgttgctaagcttgcgggcggcgttgccgtgattaaggttggtgcgggttctgaaat^ 

gaccgtgttgacgatgcacttcatgcaactcgc^^ 

cttcagtaaccgttgttggtgal^cgaagate 

gggtaacgcaggtgctgaagggtcagiggttgttgat^ 

atggcgatatgattgcgatgggtattttegac^ 

cacaaccgaagccatggttgcggatgcgcctgttg^ 

gtatgcctggcatgatgtBatcactttgtgattcattgtcclgatctgcttaccgtgtaaaaag 

ccgtatctttgatgagtg^cmctgctgaaaacgacattcttggagtgcggctt^ 

ttatgtaactagctggcctol^tgtt^^ 

gctttaacagtoaaataalaacgcaacgte^ 

Figure 3: 

SEP ID No 4: Amino acid sequence of esterase cloned from Oleispira antarctica f EstRB 8) : 
EsiRB8 (encoded by nucleotides 1 145 to 2143 Frame 2 of Figur 4) 333 aa 
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MKNTLKSSSRFSLKQLGTGAL^ 

SAGDVNLTYMERQGSDKDNAESVILLHGFSADKDNW 

HGDSEQLLTTDYGLIKQAERLDIFLSGLGVNSFHIAGNSMGGAISAIY 
TLIDAAGVDGDTESEYYKVLA£^ 

RKTL ARAEI^^^JKIF SDMLKTKERLGMTNFQ QKIEVKMAQHPLPTLIMWGKSDRVLD 
VSAAAAFKKHPQATVHIFPEVGHLPMVEIPSESAKVYEEFLSSIK 



Figure 4: 

SEP ID No 5: DNA fragment from plasmid pBKlEst coding for esterase of Oleispira 
antarctica fEstRBff): 

Nucleotide positions 1-100 correspond to reverse complement of positions 1 196-1 121 and 
3799-3939 correspond to reverse complement of 1043-952 of pBK-CMV vector (Stratagene), 

Positions 101-105 are BamM - Sau3Al fusion and positions 3795-3798 are SaiiSAl-BaniHl- 
fiision. 

acaggaaacagctatgaccttgattacgccaagctcgaaattaaccctcactaaagggaacaaaagctggagctcgcgcgcctgcag 

gtcgacactagtggatcaacggcgttcatggtactggctga 

tcttctgctagcaccgatttttctoatagc 

taaactcttcgatattcaaaattattactgttcatato^ 

taagcattattacactcatcgcggtgttatteatt^ 

ttggcaataccaagaattcatcgattttgatgatgacattaag 

ctcattcaagcaactgacgaacactatggcttagcgtttBagaccW^ 

tottttatttaccctcgcactaaagactgaa^ 

gtcaccaacaatcaatcaaacaccaataccaatcgcaaaaactcataaaactagccgatcaccaaatcccaaaagcgttcaaaaatgaa 

acgagcacgtcacacaaaatcaatttatacgctaacgaaccaggtcaaacttate 

aaagtcgttaattcactggcttttggcg^ 

gaagaaacctcgcttatctcagccattaccgctgtagccgaatttgcgcttatcctcagccatgattaaactgacgccaa 

atatfaattaatoactccxtteattgagaagaataatgaaaaa 

gctctgattatctccagtttgttcttcggtggtt^ 

gctggcctagaagttaaaacagcxtctgccggtgacgtcaatcttac^ 
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cgttattttattacacgg^ 

gcgggacatggcgattcagaacaattattaacgactgattacggtctcalaaaacaagccgagc 
ggttaactcatttcacatcgccggtaattc 

acattgatcgatgcagcaggtgtcgatggcgatactgaaagcgaatactacaaagtmggcagaagg^ 
gatgaagcaagtlttgaatacxgcatgggtttcacc^ 

ctagcccgtgccgagatcaataacaaaattttttccgatatgctgaaaaccaaagaacgt^ 

aagtgaaaatggctcaacatccattgccaacac^ 
aaaaaaataattccacaagcaactgtte^ 

gaagagttmgtcctctattaaataagagcacataatcatgactgacttata^ 
ccaaattattcaacgaccaagcfcrtgcggta^ 
cattmctgattatcaaaatacatactte^ 
cgacaatggtacctgcgggaacaggatgcttaaaa^ 

gcaataaaagaaacctcatccatccactgcattgcagtgccaccgaataacgtatcatgatgaW 

aatagtggtttttgatacgcgcttt^ 
ataataaatagttaacagtatattgaac^ 

gtgataatamcatcttgccatgagagctlBtcatgaaagcctgtgcttaaaatcaate 
atamcatatataamcacactacccttatctcactagacttcccgcgcataggcg^ 

gctgcaacacatgccctagcgtcta^ 
aagcgctattaaacttacclaaatttctaac^^ 

cgatgacalagatctaatcgattatcaaacccgcattc^agcgctcattaaaaacgcaccactggcaag 
atatgcaagcggcggcggaagagctgcctttgatcgatcaagaagaagggagcagcaaagaggaaaacaatcaaa 

gcaatcaaataaaaacgagttattgaggattttaattttaaaacaggtata 
aaataaatagaggtataccatgtcaaacatctggtttgaagtaccaaagattgaagtatta^ 
aacttaggcattcaaattacagaaattggcgatgattatatcactggcacaatgccagcagatgc 
attcatggcggctoaaatgtattgctggcagaaacactgggcagcatggcagctaactgctgte 

ccaagaaattaacgccaaccacatacgcggtgttcgto^ 
ccagatttgggaaattcgcatcgttaacgatccaaagaattcaaaaagcttctcgagagta 

ttccacccgggtggggtaccaggtaagtgtacra 
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Figure 5: 

Amino ac id sequences expressed from vector pBKlCp nEst: - the co-expression of fragments 
encoding native chaperonines with the esterase gene (EstRB8\ all from Oleisvira antarctica 

SEP ID No 6: cpnlO (nucleotides 113 to 403: Frame 2 of Figure 6) 97 aa: 

MKIRPLHDRIV^ 

VNEGDVVWGKYSGQNTIDIDGEELLILNESDIYGVLEA 

SEP ID No 7: cpn60 (nucleotides 455 to 2098: Frame 2 of Figure 6^ 548 a a: 

* 

MAAKD VLF GD S ARAKML VG VNIL AD A VRVTL GPKGRNWIEKSF GAPIITKD G V S V 

AREffiLKDKFE^GAQMVKEVASQANDQAGDGTTTATVLAQAnSEGLKSVAAGMN 

PMDLKRGIDKATAAWAAIKEQAQPCLDTKAIAQVGTISANADETVGRLIAEAMEKV 

GKEGVTTVEEGKGLEDELDVVEGMQFDRGYLSPYFINNQ 

IDNLQELLPILENVAKSGRPLLIVAEDVEGQALATLVVlSnSfLRGTF^ 

RRKAMLQDLAILTGGQVISEELGMSLETAD 

VNTRVDQIPvAEffiSSTSDYDffiKXQERVAKLAGGVAVIKVGAGSEMEMKEKKDRVD 
D ALHATRAAVEEG W A GG GV AL IRAL S S VTVVGDNED QNV GI AL ALRAME APIRQI 
AGNAGAEGSVVVDKVKSGTGSFGFNASTGEYGDMIAMGILDPAKVTRSSLQAAASI 
AGLMITTEAMV ADAPVEEGAGGMPDMGGMGGMGGMPGMM 

SEP ID No 8: estRB8 (nucleotides 2579 to 3577: Frame 2 o f Figure 6\ 333 aa: 

MKim,KSSSRFSLKQLGTGALnsSLFFGGCTTTQQDNLYTGVMSLARDSAGLEVKTA 

SAGDVNLTYMERQGSDKDNAESVILLHGFSADKDNWILFTKEFDEKYHVIAVDLAG 

HGDSEQLLTTDYGLIKQAERLDIFLSGLGVNSFHIAGNSMGGAISAIYSLSHPEKVKSL 

TXIDAAGVDGDTESEYYKVLAEGKNPLIATOEA 

RKTLARAEINNKIFSDMLKTKERLGMTNFQQKIEVKM 

VS AAAAFKKDPQ ATVHIFPE VGHLPMVEIP SES AKVYEEFL S SIK 
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Figure 6: 

SEP ID No 9: pBKlCpnBst: - the fusion of native chaperonine-coding fragments with 
esterase of Oleispira antarctica (EstRB8^ 

The DNA fragment coding for CpnlO and Cpn60 is flanked by Sad site (pos. 69-75) and Sail 
site (encoded by pos. 2138-2143 of Figure 7): 

Nucleotide positions 1-75 correspond to reverse complement of positions 1 196-1 121 and 
positions 5233-5273 correspond to reverse complement of 1043-952 of pBK-CMV vector 
(Stratagene) 

Small letters — the Cpnl0-Cpn60 encoding fragment, 

Capital italics - fragments of vector pBK-CMV 

Capital letters — fragment coding for EstRB8 from plasmid pBKlEst 

ACAGGAAACAGCTATGACCTTGATTACGCCAAGCTCGAAATTAACCCTCACTAAA 
ACAAAAGCTGGAGCTCcte&ta&\£%g^^ 

tatctctgtgggtactggccgtattcttgataatggttcagtgcaagcgctggcggttaacgaag 

aggtcaaaatactatcgatategatggtgaagaattatt 

cttttttatttaacctacaaaa 

gtaaacattttagccgacgcagtaagagttaccttoggacctaaaggtcgtaacgttgto 
caaagatggtgtttctgttgcgcgtgaaatcgaattga 

agccaacgaccaagccggtgacggcacaacgacagcgactgtaclagcacaggcgattatcagcgaaggcttgaaatctgttgcg 

ctggcatgaatccaatggatcttaaacgtggtattgalaaagctacggctgctg^tgtt 

gatacaaaagcaatcgctcaggtagggacaatctctgccaatgccgatgaaacggttggtcgtttaattgctga 

cggtaaagaaggtgtgattaccgttgaagaaggcaaaggcc^ 

acttgtctccgiacttcatcaacaaccaagaaaaaatgaccgtaga^^ 

cttcaagagctgttgccaattcttgaaaacgjcgc^^ 

aacattggtagtaaacaacttgcgcggcacattcaaggttgcagcggttaaagcccctggttt^ 
agatettgccatcttgacgggtggtcaggttam^ 

gcaaggttgttetcgataaagaaaacacxgtgattgttgatggcgcaggtactgaagcaagc 
ctgaaatcgaaagctcgacttctgattacgacatcgaaaagttaca^ 
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gttggtgcgggttctgaaatggaaatgaaagagaagaaagaccgtgttgacgatgcacttcatgcaactcgcgcagcggttgaagaag 

gtgttgttgcgggtggtggtgttgctttgattcgcg<^ctctcttcagtaaccgttgttggtgataacgaagate 

tggcacttcgtgcgatggaagctcctatccgtcaaatcgcggg^ 

gcacaggtagctttggttttaacgccagcacaggtgagtatggcgata^ 

atctctacaagccgcggcgtctatcgcaggmga^atcacaaccgaagccatggttgcggatgcgcctgttgaagaaggcgctgg^ 
gfctgcctgatatgggcggcatgggtggaatgggcggtalgcctggc^^ 

GTCGACATATTCAAGATAAAGATGCCTTCACTGACATCAGTCACCAACAATCAAT 

CAAACACCAATACCAA.TCGCAAAAACTCATAAAACTAGCCGATCACCAAATCCC 

AAAAGCGTTCAAAAATGAAACGAGCACGTCACACAAAATCAATTTATACGCTAA 

CGAACCAGGTCAAACTTATCGTTTTTTTGAGCACGTTTGTTCCACTAATGAAAGA 

GAAAAGTCGTTAATTCACTGGCTTTTGGCGTATCCGCACCTTCACATAGAAATTA 

GTAATGGCATGCTACTGGCCTTTAAAAAGAATCAGTTAATTGAAGAAACCTCGCT 

TATCTCAGCCATTACCGCTGTAGCCGAATTTGCGCTTATCCTCAGCCATGATTAAA 

CTGACGCCAATTAATATAAGACATACTAATTAATAACTCCCTTAATTGAGAAGAA 

TAATGAAAAACACACTCAAATCCTCATCACGTTTTAGTCTGAAACAACTCGGCAC 

CGGCGCTCTGATTATCTCCAGTTTGTTCTTCGGTGGTTGCACCACAACACAACAAG 

ATAATTTATACACAGGGGTTATGTCTCTTGCGAGAGACAGCGCTGGCCTAGAAGT 

TAAAACAGCCTCTGCCGGTGACGTCAATCTTACTTATATGGAACGCCAAGGCAGT 

GACAAAGATAATGCCGAAAGCGTTATTTTATTACACGGTTTCTCTGCTGATAAAG 

ATAACTGGATTCTTTTTACCAAAGAATTCGATGAAAAATATCATGTTATCGCTGTC 

GATTTAGCGGGACATGGCGATTCAGAACAATTATTAACGACTGATTACGGTCTCA 

TAAAACAAGCCGAGCGTTTAGATATCTTCTTATCTGGCTTAGGGGTTAACTCATTT 

CACATCGCCGGTAATTCAATGGGGGGGGCTATCAGCGCAATCTACAGTTTGAGTC 

ACCCAGAGAAAGTTAAAAGTCTTACATTGATCGATGCAGCAGGTGTCGATGGCG 

ATACTGAAAGCGAATACTACAAAGTTTTGGCAGAAGGTAAGAATCCTTTAATTGC 

AACTGATGAAGCAAGTTTTGAATACCGCATGGGTTTCACCATGACTCAGCCTCCT 

TTCCTACCTTGGCCACTAAGACCTTCTTTATTACGTAAAACGCTAGCCCGTGCCGA 

GATCAATAACAAAATTTTTTCCGATATGCTGAAAACCAAAGAACGTTTAGGAA 

ACTAACTTTCAACAGAAAATTGAAGTGAAAATGGCTCAACATCCATTGCCAACAC 

TGATTATGTGGGGCAAAGAAGATCGCGTTCTTGACGTATCCGCAGCAGCGGCCTT 

CAAAAAAATAATTCCACAAGCAACTGTTCATATTTTTCCTGAAGTAGGCCACCTA 

CCTATGGTAGAAATTCCTAGTGAAAGCGCTAAAGTTTATGAAGAGTTTTTGTCCT 

CTATTAAATAAGAGCACATAATCATGACTGACTTATAAACAGCCAAGCATTTAAA 

ATGCTTGGCTGTTTATTTTAATGGCCAAATTATTCAACGACCAAGCTCTGCGGTAA 
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AATCGCAGTGGGTTTCTTGTTTTCATCAACAGCAACAAACGTGAAATACCCCGTA 

ATCGCATTTTTCTGATTATCAAAATACATACTTTCCACCAGCATATTAACTTCAAC 

TTTTAAACTCGTCCGCCCTACCTCTATAACACTGGCAGTCAATTCGACAATGGTAC 

CTGCGGGAACAGGATGCTTAAAATCGATTCGATCACTGCTGACGGTTACGATGCT 

TTGTCGAGAAAAACGAGTCGCTGCAATAAAAGAAACCTCATCCATCCACTGCATT 

GCAGTGCCACCGAATAACGTATCATGATGATTTGTTGTCTCTGGAAATACCGCTTT 

AGAAATAGTGGTTTTTGATACGCGCTTTCGCTGCGCAATAATATCTTCTCTGCTAA 

GAGTTGCGGATGGCATACATAAACTCGCTTGATTAAGATTAATAATAAATAGTTA 

ACAGTATATTGAACTGAGGGTCTGAAGAACTCTAATACCTCTGAAGAACTTTGAG 

GCCGCTAGAGAGAAAAGACCAGTGATAATATTTCATCTTGCCATGAGAGCTTATC 

ATGAAAGCCTGTGCTTAAAATCAATCATTATATTTATTCATCTTTAATTGAAATAA 

TACCAATATATTTCATATATAATTTCACACTACCCTTATCTCACTAGACTTCCCGC 

GCATAGGCGCAAACAATCAACGCAAGTTCACAATAAAGCGGTTCGCTGCAACAC 

ATGCCCTAGCGTCTAAAGTAGCACGCACAACACTGGCCAGTCGTACTAGCCCCTT 

TGCGATTCGTGCAGACGAGCAACAAGCGCTATTAAACTTACCTAAATTTCTAA.ee 

ACCACCATTGGTTCTTTTCCACAAACTCAAAAAACTCGTCAAATCCGCTTGCAATT 

TAAACGCGATGACATAGATCTAATCGATTATCAAACCCGCATTCAAGCGCTCATT 

AAAAACGCACCACTGGCAAGAAGTTCTACCTGCACTGACCAATATGCAAGCGGC 

GGCGGAAGAGCTGCCTTTGATCGATCAAGAAGAAGGGAGCAGCAAAGAGGAAA 

ACAATCAAAAAGAGGAGAGCAATCAAATAAAAACGAGTTATTGAGGATTTTAAT 

TTTAAAACAGGTATATTAATACCCTCTCTCGTAGTAAACAATGACTGTATTTACAC 

AAAAATAAATAGAGGTATACCATGTCAAACATCTGGTTTGAAGTACCAAAGATTG 

AAGTATTAAACCGTCAAATGGAAAATACTGCCTGCAGCAACTTAGGCATTCAAAT 

TACAGAAATTGGCGATGATTATATCACTGGCACAATGCCAGCAGATGCACGTACC 

TTCCAGCCAATGGGACTGATTCATGGCGGCTCAAATGTATTGCTGGCAGAAACAC 

TGGGCAGCATGGCAGCTAACTGCTGTATTAATTTGTCTCAAGAATATTGTGTTGG 

CCAAGAAATTAACGCCAACCACATACGCGGTGTTCGTTCCGGCATAGTGACTGGC 

ACAGCAACGCTAGTACACAAAGGAAGAACCTCCCAGATTTGGGAAATTCGCATC 

GTTAACGATCCAAAGAATTCAAAAAGCTTCTCGAGAGTACTTCTAGAGCGGCCGCGGG 

CCCATCGATTTTCCACCCGGGTGGGGTACCAGGTAAGTGTACCCAATTCGCCCTATAGT 

GA GTCGTATTA CAA TTCA CTGGCCGTCG TTTTA C 
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Figure 7; 

Amino acid sequences expressed from vector pBKl CpnSREst: - the co-expression of the 
stabilized single ring mutant chaperonin with the esterase gene (EstRB81 from Oleispira 
antarctica (cpnlQ::stabilized single ring mutant Glu461Ala/Ser463Ala/Val464Ala::est1 

SEP ID No 10: cpnlO (nucleotides 113 to 403: Frame 2 of Figure 81 97 aa: 

MKIRPLFIDRrVVRRKEEETATAGGinJPGA 

VNEGD V WF GKYS GQNTIDID GEELLELNE SDI YGVLE A 

Below — Capital bold letters are the mutations introduced 

SEP ID No 11: stabilized single ring mutant of cpn60 (nucleotides 455 to 2098: Frame 2 of 
Figure 81 548 aa: 

MAAKDVLFGDSARAKMLVGVNILADAWVTLGPKG 

AREffiLKDKFENMGAQMV^VASQATSnDQAGDGTTTATVLAQAnSEGLKSVAAGMN 
PMDLKRGroKATAAWAAKEQAQPCLDTKAIAQVGTISANADEWGI^LAEAMEKV 
GKEGVITVEEGKGLEDELDVVEGMQFDRGYLSPYFINNQ 

IDNLQELLPILENVAKSGRPLLIVAEDVEGQALATLVVNNLRGTFKVAAVKAPGFGD 

RRKAMLQDLAILTGCK^VISEELGMSLET^ 

VNTRVDQIRAEffiSSTSDYDffiKXQERVAKLAGG 

DALHATRAAVEEGWAGGGVALIRARSSVTWGDNEDQW 

AGNAGA^G^VVDKVKSGTGSFGFNASTGEYGDMIAMGILDPAKVTRSSLQAAASI 
AGLMITTEAMVADAPVEEGAGGMPDMGGMGGMGGMPGMM 

SEP ID No 1 2: EstRB8 (nucleotides 2579 to 3577: Frame 2 of Figure 81 333 aa: 

MKNTLKSSSRFSLKQLGTGALnSSLFFGGCTTTQQDNLYTGVMSLAPvDSAGLEVKTA 
SAGDVNLTYMERQGSDKDNAESVILLHGFSADKE)NWILFTKEFDEKYHVIAVDLAG 
HGDSEQLLTTDYGLIKQAEPXD1PLSGLGVNSFHIAGNSMGGAISAIYSLSHPEKVKSL 
TLIDAAGVDGDTESEYYKVLAEGKNPLIATDEASFEYPJSIGFTMTQPPFLPWPLRPSLL 
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RKTLARAEINN^ 

VSAAAAFKJOIPQATVHIFPEVGHLPMVEff 
Figure 8: 

SEP ED No 13: DNA sequence of vector pBKl CpnSREst: the expression cassette for the co- 
expression of the stabilized single ring mutant chaperonin with the esterase gene (EstRBS) 
from Oleispira antarctica (cpnlO: stabilized single ring mutant 
Glu461Ala/Ser463Ala/Val464Ala::esft 

Nucleotide positions 1-75 correspond to reverse complement of positions 1196-1121 and 
positions 5233-5273 correspond to reverse complement of 1043-952 of pBK-CMV vector 
(Stratagene) 

DNA fragment coding for CpnlO and Cpn60 is flanked by Sad site (pos. 69-75) and Sail site 
(pos. 2138-2143). 

In the DNA sequence: 

Small letters — the Cpnl0-Cpn60 coding fragment, 
Capital italics — fragments of vector 

Capital letters — fragment coding for EstRB8 from plasmid pBKlEst 
Capital bold letters = introduced mutations 

ACAGGAAACAGCTATGACCTTGATTACGCCAAGCTCGAAATTAACCCTCACTAAAGGGA 

^C4^L4GCTGG^GCrCctaa1acttgggatccaacagttgga 

gttgttcgccgtaaagaagaagagaccgcaactgcgggl^^ 

tatctctgtgggtactggccgtattcttgataatggttcagtgcaagcgctggcggttaacgaaggcgatgtt 

aggtcaaaatactatcgatatcgatggtgaagaattattga 

cttttttatttaacctacaaaattaagg 

gtaaacattttagccgacgcagtaagagttaccttaggacctaaaggte 
caaagatggtgmctgttgcgcgtgaaatcgaattgaaagac 

agccaacgaccaagccggtgacggcacaacgacagcgactgtactagcacaggcgattatcagcgaaggcttgaaatctgttgcgg 
ctggcaigaatccaatggatcttaaacgtggtattgataa^ 
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gatacaaaagcaatcgctcaggtagggacaatctctgccaatgccgatgaaacggttggtcgtttaattgctgaagcga^gaaaaagt 

cggtaaagaaggtgtgattaccgttgaagaaggcaaaggccttgaagacgagcttgatgttgtagaaggcatgcagttcgatcg^ 

acttgtctccgtacttcatcaacaaccaagaaaaaatgaccgtagaaatggaaaatccatlaattctattggttgataagaaaattga 

cttcaagagctgttgcc^ttcttgaaaacgtcgctaaat^^^ 
aacattggtagtaaacaacttgcgcggcacattraaggttg^ 

agatcttgccatcttgacgggtggtcaggttamctgaagagctegggatgtctttagaaactgcggatccttottcmgggl^ 
gcaaggttgttatcgataaagaaaacaccgtgattgttgatggcgcaggtactgaagcaagcgttaatactcgtgttgaccagatccgtg 

ctgaaatcgaaagctcgacttctgattacgacatcgaaaagttacaagaacgcgttgctaagcttgcgggcggc 
gttggtgcgggttctgaaalggaaatgaaagagaagaaagaccgtgttgacgatgcacttcatgcaactcgcgcagcggt^ 

gtgttgttgcgggtggjggtgttgctttgattcgcgcactcte^ 

tggcacttcgtgcgatggaagctcctatccgtcaaatcgcgggtaacgca^ 

ctggcacaggtagctttggttttaacgccagcacaggtgagtatggcgatatgattgcgatgggtattto 

gttcatetctacaagccgcggcgtctatcgcaggmgatgatca^ 
gg^ggtetgcctgatatgggcggcatgggtggaatgggcggtatgcctggcat^^^ 

ccgtGTCGACATATTCAAGATAAAGATGCCTTCACTGACATCAGTCACCAACAATC 

AATCAAACACCAATACCAATCGCAAAAACTCATAAAACTAGCCGATCACCAAAT 

CCCAAAAGCGTTCAAAAATGAAACGAGCACGTCACACAAAATCAATTTATACGC 

TAACGAACCAGGTCAAACTTATCGTTTTTTTGAGCACGTTTGTTCCACTAATGA 

GAGAAAAGTCGTTAATTCACTGGCTTTTGGCGTATCCGCACCTTCACATAGAAAT 

TAGTAATGGCATGCTACTGGCCTTTAAAAAGAATCAGTTAATTGAAGAAACCTCG 

CnTATCTCAGCCATTACCGCTGTAGCCGAATTTGCGCTTATCCTCAGCCATGATTA 

AACTGACGCCAATTAATATAAGACATACTAATTAATAACTCCCTTAATTGAGAAG 

AATAATGAAAAACACACTCAAATCCTCATCACGTTTTAGTCTGAAACAACTCGGC 

ACCGGCGCTCTGATTATCTCCAGTTTGTTCTTCGGTGGTTGCACCACAACACAACA 

AGATAATTTATACACAGGGGTTATGTCTCTTGCGAGAGACAGCGCTGGCCTAGAA 

GTTAAAACAGCCTCTGCCGGTGACGTCAATCTTACTTATATGGAACGCCAAGGCA 

GTGACAAAGATAATGCCGAAAGCGTTATTTTATTACACGGTTTCTCTGCTGATAA 

AGATAACTGGATTCTTTTTACCAAAGAATTCGATGAAAAATATCATGTTATCGCT 

GTCGATTTAGCGGGACATGGCGATTCAGAACAATTATTAACGACTGATTACGGTC 

TCATAAAACAAGCCGAGCGTTTAGATATCTTCTTATCTGGCTTAGGGGTTAACTC 

ATTTCACATCGCCGGTAATTCAATGGGGGGGGCTATCAGCGCAATCTACAGTTTG 

AGTCACCCAGAGAAAGTTAAAAGTCTTACATTGATCGATGCAGCAGGTGTCGATG 

GCGATACTGAAAGCGAATACTACAAAGTTTTGGCAGAAGGTAAGAATCCTTTAAT 

TGCAACTGATGAAGCAAGTTTTGAATACCGCATGGGTTTCACCATGACTCAGCCT 
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CCTTTCCTACCTTGGCCACTAAGACCTTCTTTATTACGTAAAACGCTAGCCCGTGC 

CGAGATCAATAACAAAATTTTTTCCGATATGCTGAAAACCAAAGAACGTTTAGGA 

ATGACTAACTTTCAACAGAAAATTGAAGTGAAAATGGCTCAACATCCATTGCCAA 

CACTGATTATGTGGGGCAAAGAAGATCGCGTTCTTGACGTATCCGCAGCAGCGGC 

CTTCAAAAAAATAATTCCACAAGCAACTGTTCATATTTTTCCTGAAGTAGGCCAC 

CTACCTATGGTAGAAATTCCTAGTGAAAGCGCTAAAGTTTATGAAGAGTTTTTGT 

CCTCTATTAAATAAGAGCACATAATCATGACTGACTTATAAACAGCCAAGCATTT 

AAAATGCTTGGCTGTTTATTTTAATGGCCAAATTATTCAACGACCAAGCTCTGCG 

GTAAAATCGCAGTGGGTTTCTTGTTTTCATCAACAGCAACAAACGTGAAATACCC 

CGTAATCGCATTTTTCTGATTATCAAAATACATACTTTCCACCAGCATATTAACTT 

CAACTTTTAAACTCGTCCGCCCTACCTCTATAACACTGGCAGTCAATTCGACAATG 

GTACCTGCGGGAACAGGATGCTTAAAATCGATTCGATCACTGCTGACGGTTACGA 

TGCTTTGTCGAGAAAAACGAGTCGCTGCAATAAAAGAAACCTCATCCATCCACTG 

CATTGCAGTGCCACCGAATAACGTATCATGATGATTTGTTGTCTCTGGAAATACC 

GCTTTAGAAATAGTGGTTTTTGATACGCGCTTTCGCTGCGCAATAATATCTTCTCT 

GCTAAGAGTTGCGGATGGCATACATAAACTCGCTTGATTAAGATTAATAATAAAT 

AGTTAACAGTATATTGAACTGAGGGTCTGAAGAACTCTAATACCTCTGAAGAACT 

TTGAGGCCGCTAGAGAGAAAAGACCAGTGATAATATTTCATCTTGCCATGAGAGC 

TTATCATGAAAGCCTGTGCTTAAAATCAATCATTATATTTATTCATCTTTAATTGA 

AATAATACCAATATATTTCATATATAATTTCACACTACCCTTATCTCACTAGACTT 

CCCGCGCATAGGCGCAAACAATCAACGCAAGTTCACAATAAAGCGGTTCGCTGC 

AACACATGCCCTAGCGTCTAAAGTAGCACGCACAACACTGGCCAGTCGTACTAGC 

CCCTTTGCGATTCGTGCAGACGAGCAACAAGCGCTATTAAACTTACCTAAATTTC 

TAACCACCACCATTGGTTCTTTTCCACAAACTCAAAAAACTCGTCAAATCCGCTTG 

CAATTTAAACGCGATGACATAGATCTAATCGATTATCAAACCCGCATTCAAGCGC 

TCATTAAAAACGCACCACTGGCAAGAAGTTCTACCTGCACTGACCAATATGCAAG 

CGGCGGCGGAAGAGCTGCCTTTGATCGATCAAGAAGAAGGGAGCAGCAAAGAGG 

AAAACAATCAAAAAGAGGAGAGCAATCAAATAAAAACGAGTTATTGAGGATTTT 

AATTTTAAAACAGGTATATTAATACCCTCTCTCGTAGTAAACAATGACTGTATTTA 

CACAAAAATAAATAGAGGTATACCATGTCAAACATCTGGTTTGAAGTACCAAAG 

ATTGAAGTATTAAACCGTCAAATGGAAAATACTGCCTGCAGCAACTTAGGCATTC 

AAATTACAGAAATTGGCGATGATTATATCACTGGCACAATGCCAGCAGATGCACG 

TACCTTCCAGCCAATGGGACTGATTCATGGCGGCTCAAATGTATTGCTGGCAGAA 

ACACTGGGCAGCATGGCAGCIAACTGCTGTATTAATTTGTCTCAA.GAA.TATTGTG 
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TTGGCCAAGAAATTAACGCCAACCACATACGCGGTGTTCGTTCCGGCATAGTGAC 

TGGCACAGCAACGCTAGTACACAAAGGAAGAACCTCCCAGATTTGGGAAATTCG 

CATCGTTAACGATCCAAAGAATTCAAAAAGCTTCTCGAGAGTACTTCTAGAGCGGCCG 

CGGGCCCATCGATTTTCCACCCGGGTGGGGTACCAGGTAAGTGTACCCAATTCGCCCT 

ATAGTGAGTCGTATTACAATTCACTGGCCGTCGTTTTAC 



Amino acid sequence of the stabilized single ring mutant Glu461Ala/Ser463Ala/Val464Ala of 
Cpn60: 

SEP ID No 14: CpnlO (nucleotides 458-75 lof Figure \0\. 

MKIRPLHDRIVVRRKJBEETATAGGnLPGAAAEKPNQGVVISVGTG 
VNEGDVWFGKYSGQNTIDEDGEELLILNESDIYGVLEA 

SEP ID No 15: Cpn60 (nucleotides 458-751 of Figure 10): 
MAAKDVLFGDSARAKMLVGVNIL 

AREIELKDCTEmiGAQMVKEVASQANDQAGDGTTTATVLAQAnSEGLKSVAAGMN 
PMDLKRGIDKATAAVVAAIKJEQAQPCLDTKAM 

GKEGVITVEEGKGLEDELDVVEGMQEDRGYLSPYFnWQEKMTVEMENPLILLVDKK 
roNLQELLPILENVAKSGP^LLrVAEDVEGQALATLVVNNLRGTFKVAAVKAPGFGD 
RRKAMLQDIAILTGGQVISEELGMSLETADPSSLGT^ 
VNTRVDQIRAEIESSTSDYDIEKLQERVAKLAGGVA^^ 

DALHATRAAVEEGWAGGGVALIRALSSVTWGDNEDQNVGIALALRAMEAPIRQI 

AGNAGAAGAAVVDKVKSGTGSFGFNASTGEYGDMIAMGILDPAKVTRSSLQAAASI 

AGLMITTEAMVADAPVEEGAGGMPDMGGMGGMGGMPGMM 



Figure 9 



13/15 

SUBSTITUTE SHEET (RULE 26) 



WO 2005/035750 PCT/EP2004/052492 

Figure 10: 

SEP ID No 16: DNA sequence of the stabilized single ring mutant 
G1u461Ala/Ser463Ala/Val464Ala: 

In the DNA sequence: 

Small letters - the Cpnl0-Cpn60 coding fragment, 
Big bold letters = introduced mutations 

atcaaaaaatgcagcaaggacagattcctgccc^ 
gttttgtcactgatgcgctgggtt^ 

gcatgatgactgcaagcagctttcaagcgacgggtagttttc^ggaaggctcg^ 
gtcatgaaaaaatcacaattgaaggcgaatat^^ 

cgataaattaaccatctatt^ 
aaatgaaaatccgtecattacatgatcgtat^^ 

gggcgctgcggcagaaaaaccaaatcaaggtgttgttetctctgtgggtactggccgtatt 
ggttaacgaaggcgatgttgtcgttmggtaaatart^ 
aagtgatatctacggcgttttagaagct^ 
lattatttggtgatagcgcacgcgcaaaaal^g 

aggtcgtaacgttgttatagaaaaatcatttggtgcaccgatcatcaccaaagatggtgm 
aattcgaaaacatgggcgcacagalggftaaggaagttgct^ 

gtactagcacaggcgattatcagcgaaggc^aaatctgttgcggctggcatgaatccaatggatctt^ 

cggctgctgttgttgccgccattaaagaacaagctx:agccttgcttggatacaaaagcaatcg 

ccgatgaaacggttggtcgtttaattgctgaagcgatggaaaaagtcggtaaagaaggt^ 

gaagacgagcttgatgttgtagaaggcatgcagttcgatcgcggt^^ 
gaaatggaaaatccattaattctattggttgataagaaaattgataaccttcaagagctgttgccaatt^ 

cgtccattattgatcgttgctgaagatgttg^ 
agcggttaaagcccctggttttggcgatcgt^ 

ctagggatgtctttagaaactgcggatccttcttctttgggtacggcaagcaaggttgtte^ 

tggcgcaggtactgaagcaagcgttaatactcgt^ 
gttacaagaacgcgttgctaagcttgcgggcggcg^ 

gaccgtgttgacgatgcacttcatgcaactcgcgcagcggttgaagaaggtgttgttgcgggtggtggtgt^ 
cttcagtaaccgttgttggtgataacgaagatcaaaac^ 
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gggtaacgcaggtgctgCagggGcagCggt^ 

agtatggcgatatgattgcgatgggtattttagaccc^ 

gatcacaaccgaagccatggttgcggatgcgcct^ 

cggtatgcctggcatgatgtaatcacttgtgattcattgtcctgatctgcttacc^ 

agccgtatemgatgagtgttgtctttc^ 

attttatgtaactagctggcctataatgttgagttcct^^ 

gctttaacagtaaaataataacgcaacgtagaaa^ 
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